Haematological profile of hormonal sex-reversed Sarotherodon melanotheron by Ayoola, S.O. et al.
Introduction
A quaculture is an important means of decreasing fish supply from the ocean, thus preventing depletion of capturefisheries due to overfishing. It also contributes to food security, poverty alleviation, employment, trade and incomegeneration (Omotosho and Fagbenro, 2005b).The ever increasing demand for fish protein in Nigeria has motivated
speedydevelopment of aquaculture sector.
Tilapia is widely recognized as one of the most popular species for culture in a wide range of aquaculture systems
worldwide(Beardemore et al., 2001). It is one of the most productive and internationally traded fish in the world (Fitzsim-
mons, 2008). Tilapia possesses qualities, which are very beneficial for aquaculture. These qualities include high market
acceptance,ease of propagation, efficient utilization of diets which are high in plant protein, and they are very resistant to
diseases(Jamu, 200 I). Culturable tilapia in Nigeria include: Sarotherodon melanotheron, Sarotherodon galileaus, Tilapia
zillii, Tilapiaguineensis, and Oreoehromis niloticus.
Abstract
Sarotherodonmelanotheronfry were reared in six (6) plastic tanksfor three (3) months. ofwhich three (3) tanks served as treatment
tanks while the other three (3) served as the control. Thefry werefed with J Zo-methyl testosterone enzyme, whichfunctions as a sex
reversal hormone. Thefry were administered this hormone for 30 days, to ensure complete sex reversal. All the S. melanotheron fry
were reared to table size for duration of three (3) months, after which, blood samples were takenfrom both the control and treatment
fishes. It was observed, that the sex reversed S. melanotheron individuals grew to a larger size than the control specimens at the end of
the duration of the experiment. Wildspecimens ofS. melanotheron were also capturedfrom the Lagos lagoon, and their blood samples
were also taken and analyzed. The results showed that blood parameters except White Blood Cell count (WBC), were highest in sex
reversed tilapia (Red Blood Cell count (RBC), 0.67 x 109, Haemoglobin concentration (HGB), 2.7g/dL, Mean Corpuscular Value
(MCV), J4. 7fL) and lowest in the wild specimens (REC, 0.14 x 109, HGB, 1.7g/dL, MCr~J0.2fL). WBC was highest however, in the
wild specimen with values of 2.0 x 1(J6.The WBC, RBC, HGB, and MCV values for the control specimen were 1.0 x J06/L, 0.33 x
J09/L,2.1g/dL and 14.7fL.A total protein valuefor sex reversed specimens was 3.99g/dL, while urea and creatinine values were 0.2g/
dL.Alkaline Phosphatase, Aspartate transaminase and Alanine transaminasefor the treatment specimen were 183nm/mgprotein/min,
98nm/mgprotein/min and 105nm/mg protein/min respectively.A total protein valuefor control specimens was 2.81g/dL, while urea and
creatinine values were 0.2g/dL. Alkaline Phosphatase, Aspartate transaminase and Alanine transaminase for the control species were
174nm/mgprotein/min, 93nm/mgprotein/min and 106nm/mgprotein/min respectively. Totalprotein valuesfor the wild specimens were
2,75g/dL, while urea and creatinine values were 0.87g/dL. Alkaline phosphatase, Aspartate transaminase and Alanine transaminase
for the wild specimen were 390nm/mg protein/min, 217nm/mg protein/min and 243nm/mg protein/min respectively. In this study, the
resultsshowed that sex reversal in tilapia culture is not harmful to the metabolism of thefishes, and infact, results in larger healthier
fishes, than those caughtfrom the heavily polluted waters of the Lagos lagoon. Growth and nutrient utilization analysis measurements
were taken weeklyfor the sex reversed and controlfish specimen. At the end of the duration of the experiment, the sex-reversed fishes
had a specificgrowth rate (SGR) of 17.59, and the control specimen had a SGR value of 10.31. The results highlighted the suitability of
freshwater culture systemsfor the rearing of S. melanotheron.
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M a t e r i a l s a n d M e t h o d s
E i g h t y a d u l t i n d i v i d u a l s o f S a r o t h e r o d o n m e l a n o t h e r o n w e r e c o l l e c t e d f r o m t h e f l o a t i n g c a g e s o f t h e D e p a r t m e n t o f M a r i n e
S c i e n c e s m a r i c u l t u r e s i t e i n t h e L a g o s l a g o o n o n t h e l S ' " o f A u g u s t 2 0 1 0 w h e n s a l i n i t y w a s a b o u t 2 0 p a r t s p e r t h o u s a n d . T h e
f i s h e s w e r e t r a n s p o r t e d t o t h e D e p a r t m e n t o f M a r i n e S c i e n c e s r e s e a r c h l a b o r a t o r y o f t h e U n i v e r s i t y o f L a g o s , f o r r e s e a r c h
p u r p o s e s . T h e y w e r e k e p t a f t e r c o l l e c t i o n i n w a t e r o f a p p r o x i m a t e l y 2 0 p a r t s p e r t h o u s a n d b e f o r e a c c l i m a t i z a t i o n , i n o r d e r t o
p r e v e n t o s m o r e g u l a t o r y s h o c k .
T h e b r o o d s t o c k s w e r e t r a n s f e r r e d i n t o a c o n c r e t e p o n d w i t h a d i m e n s i o n o f I x I x S r n , u s i n g a s c o o p n e t a n d a c c l i m a -
t i z e d f o r 3 1 d a y s . T h e w a t e r w a s g r a d u a l l y d i l u t e d w i t h f r e s h w a t e r , a n d i t t o o k a p e r i o d o f f o u r w e e k s f o r t h e s a l i n i t y t o r e d u c e
f r o m 2 0 % 0 t o 0 % 0 . P h y s i c o - c h e m i c a l p a r a m e t e r w a s t a k e n d a i l y f o r f o u r w e e k s .
A f t e r t h e a c c l i m a t i z a t i o n p e r i o d o f 3 1 d a y s , a n d t h e f i s h e s h a d f u l l y a d a p t e d t o f r e s h w a t e r c o n d i t i o n s , t h e w a t e r w a s
c h a n g e d o n c e i n t w o w e e k s t o a l l o w p r o d u c t i o n o f n a t u r a l f o o d ( p r o d u c t i o n o f p h y t o p l a n k t o n a n d z o o p l a n k t o n ) i n t h e p o n d
( S c e n e d e s m o s s p p , a n d m o s q u i t o l a r v a ) w h i c h w a s s u p p l e m e n t e d w i t h a r t i f i c i a l f e e d . T h e w a t e r w a s l e f t t o b e t u r b i d i n o r d e r
t o a l l o w t h e e n v i r o n m e n t s u i t a b l e f o r b r e e d i n g . S p a w n i n g o c c u r r e d a f t e r 4 1 d a y s .
S a r o t h e r o d o n m e l a n o t h e r o n f r y w e r e o b t a i n e d f r o m c o n c r e t e p o n d w h i c h w a s d r a i n e d , a n d t h e y w e r e r e m o v e d w i t h a
s c o o p n e t . A f t e r t h i s , t h e f r y w e r e r e a r e d f o r t h r e e ( 3 ) m o n t h s i n s i x ( 6 ) I x I x 1 . 2 m p i a t i c ( H i g h d e n s i t y p o l y e t h e l e n e ) t a n k s .
T h e f i s h e s i n t h r e e ( 3 ) o f t h e t a n k s w e r e f e d w i t h 1 7 a - m e t h y l t e s t o s t e r o n e m i x e d w i t h 0 . 3 0 . 5 m m c o p p e n s f i s h f e e d f o r o n e
m o n t h , i n o r d e r f o r s e x r e v e r s a l t o o c c u r . T h e s e s e r v e d a s o u r e x p e r i m e n t a l t a n k s , w h i l e t h e o t h e r t h r e e ( 3 ) t a n k s c o n t a i n e d
S . m e / a n o t h e r o n f r y t h a t w e r e n o t f e d w i t h t h i s d i e t o f a n d r o g e n h o r m o n e , b u t w e r e i n s t e a d f e d w i t h o r d i n a r y 0 . 3 - 0 . 5 m r n
c o p p e n s f e e d f o r t h e t o t a l t h r e e ( 3 ) m o n t h d u r a t i o n o f t h i s s t u d y . T h e s e s e r v e d a s o u r c o n t r o l .
A t t h e e n d o f t h e t h r e e ( 3 ) m o n t h d u r a t i o n , s e v e r a l i n d i v i d u a l s w e r e s e l e c t e d f r o m a l l t h e e x p e r i m e n t a l a n d c o n t r o l
t a n k s f o r c o l l e c t i o n o f b l o o d s a m p l e s . T h e s e b l o o d s a m p l e s w e r e s e n t t o a l a b o r a t o r y f o r f u r t h e r a n a l y s i s . W i l d S . m e l a n o -
t h e r o n i n d i v i d u a l s w e r e a l s o c a p t u r e d f r o m t h e L a g o s l a g o o n , a n d b l o o d s a m p l e s w e r e a l s o e o l l c c t e d f r o m t h e s e i n d i v i d u a l s
a n d s e n t t o t h e l a b o r a t o r y f o r f u r t h e r a n a l y s i s . T h e b l a c k j a w t i l a p i a s t h a t w e r e r e a r e d f o r t h e d u r a t i o n o f t h i s s t u d y w e r e f e d
w i t h c o m m e r c i a l f e e d ( 0 . 3 - 0 . 5 1 1 1 m c o p p e n s f e e d ) 3 - 5 t i m e s e v e r y d a y . T h e t a n k s w e r e s i p h o n e d i n o r d e r t o r e m o v e t h e f i s h
d r o p p i n g s a n d u n u t i l i z e d f e e d a t t h e b o t t o m o f t h e t a n k a n d s u s p e n d e d i n t h e w a t e r c o l u m n . H e a v y a e r a t i o n w a s m a i n t a i n e d
c o n t i n u a l l y i n a l l t h e p l a s t i c t a n k s i n o r d e r t o e n s u r e t h e r e w e r e o p t i m u m o x y g e n l e v e l s i n t h e t a n k s f o r e n h a n c e d f i s h g r o w t h
a n d t o p r e v e n t s t r e s s o f t h e f i s h e s . W a t e r w a s c h a n g e d i n a l l t h e t a n k s e v e r y 2 4 h o u r s .
• A p p l i c a t i o n o f t h e s e x - r e v e r s a l h o r m o n e . T h e s e x r e v e r s a l h o r m o n e w h i c h i s 1 7 a - m e t h y l t e s t o s t e r o n e , i s m i x e d
w i t h t h e f i s h f e e d i n t h e r a t i o o f 6 0 m g o f h o r m o n e t o I k g o f f i s h f e e d . a n d w a s a d m i n i s t e r e d t o t h e f i s h e s i n t h e
e x p e r i m e n t t a n k s f o r a o n e ( I ) m o n t h p e r i o d . 6 0 m g m e t h y l t e s t o s t e r o n e i s d i s s o l v e d i n 4 0 c l e t h a n o l , a n d d i l u t e d
w i t h w a t e r u n t i l t h e r e i s n o p r e c i p i t a t e , i t i s m i x e d i n t e n s i v e l y w i t h o n e k g o f c o p p e n s 0 . 3 - 0 . 5 m m , a n d i t i s t h e n
d r i e d a t 6 0 - 8 0 ° C
• C a p t u r e o f w i l d S . m e l a n o t h e r o n . C a s t n e t s w e r e t h r o w n i n t o t h e l a g o o n a t a b o u t 2 0 0 - 3 0 0 m f r o m t h e s h o r e . T h e
n e t w a s a l l o w e d t o s t a y i n p l a c e f o r a p p r o x i m a t e l y 2 5 m i n u t e s , a n d t h e n e t w a s r e t r i e v e d a n d l a n d e d i n a s m a l l b o a t .
A m o n g s t t h e f i s h e s c a u g h t , S a r o t h e r o d o n m e l a n o t h e r o n i n d i v i d u a l s w e r e q u i c k l y i d e n t i f i e d a n d k e p t s e p a r a t e l y
f r o m t h e b y - c a t c h , w h i c h i n c l u d e d B o n g a f i s h e s , ( E t h m a l o s a y a n d T i l a p i a g u i n e e n s i s . O n r e a c h i n g t h e s h o r e , e x -
t r a c t i o n o f b l o o d f r o m t h e S . m e l a n o t h e r o n i n d i v i d u a l s t h a t w e r e c a p t u r e d , o e c u r r e d i m m e d i a t e l y s o a s t o p r e v e n t
T h e m e m b e r s o f t h e g e n u s T i l a p i a a n d o t h e r r e l a t e d s p e c i e s h a v e m e t t h e s t a n d a r d s f o r c u l t u r a b i l i t y ( F A O , 2 0 0 6 a ) .
W i t h a d e q u a t e c a r e a n d a p p r o p r i a t e r e a r i n g t e c h n i q u e s , t i l a p i a f i s h e s c a n a l s o g r o w t o a m a r k e t a b l e s i z e i l l a s h o r t t i m e , a n d a s
a n a d d e d b o n u s , t h e y c a n a l s o s p a w n w i t h o u t f o r c e f u l a n d s t r e n u o u s i n d u c e m e n t , c r e a t i n g m o r e f i s h t h a t w i l l a l s o b e g r o w n
f o r f u r t h e r s a l e , g e n e r a t i n g i n c o m e f o r t h e s e l l e r , a n d i n c r e a s i n g t h e p r o t e i n i n t a k e o f t h e b u y e r ( F A O , 2 0 0 6 b ) .
O n e o f t h e b a s i c p h e n o m e n o n o f t i l a p i a a q u a c u l t u r e i s t h a t m a l e s g r o w b i g g e r a n d f a s t e r t h a n f e m a l e s . 1 n o r d e r t o
' T : I a v o i d u n w a n t e d s p a w n i n g i n a p r o d u c t i o n u n i t , a l l - m a l e p o p u l a t i o n s a r e p r e f e r r e d ( G u e r r e r o , 2 0 0 8 ) . S e v e r a l m e t h o d s a r c u s e d
~ t o s k e w s e x r a t i o s a n d i n c r e a s e t h e p e r c e n t a g e o f m a l e s i n a p o p u l a t i o n . T h e f i r s t m e t h o d w a s c u l l i n g t h r o u g h a p o p u l a t i o n .
~ d i s c a r d i n g t h e f e m a l e s a n d k e e p i n g t h e m a l e s . T h e m o r e c o m m o n m e t h o d o f g e n e r a t i n g m o s t l y m a l e p o p u l a t i o n s i s t h r o u g h
~ t h e u s e o f s t e r o i d h o r m o n e s f e d t o s e x u a l l y u n d i f f e r e n t i a t e d f r y ( P h e l p s , e t a ! . , 1 9 9 5 ) . E x p o s i n g t h e f i s h t o d i f f e r e n t f o r m s o f
~ t e s t o s t e r o n e o r e s t r o g e n m a y l e a d t o s e x - r e v e r s a l , H o r m o n e s a r e g e n e r a l l y i n c l u d e d i n t h e d i e t s f o r s e v e r a l w e e k s w h e n t h e
t o f i s h s t a r t e a t i n g . O t h e r h o r m o n e s h a v e b e e n t e s t e d a n d s e x - r e v e r s a l h a s a l s o b e e n a c h i e v e d b y i m m e r s i o n i n a s o l u t i o n ( O b i
. . . . .
o a n d S h e l t o n , 1 9 9 3 ) . U s i n g t h i s t e c h n i q u e f a r m s c a n p r o d u c e p o p u l a t i o n s o f g r e a t e r t h a n 9 0 % m a l e f i s h . T h e s e p o p u l a t i o n s
t - <
o g r o w f a s t e r t h a n e q u i v a l e n t p o p u l a t i o n s o f m i x e d s e x f i s h a n d h a v e s i g n i f i c a n t l y I c s s r e p r o d u c t i o n i n t h e g r o w - o u t s y s t e m s
~ ( R o t h b a r d , e t a l . , 1 9 9 3 ) . T h e o n l y w a y o f d e t e c t i n g t h e e x t e n t o f t h e h a r m f u l s u b s t a n c e s p r e s e n t i n t h i s t i l a p i a i s b y h a c m a t o -
l o g i c a l t e s t s . B l o o d h a e m a t o l o g y a n d b i o c h e m i c a l p a r a m e t e r s a r e g o o d i n d i c a t o r s t o e x a m i n e t h e h e a l t h s t a t u s o f f i s h . l l a e r n a -
t o l o g y h a s b e e n d e v e l o p e d a n d w e l l u t i l i z e d i n t h e a s s e s s m e n t o f t h e h e a l t h a n d w e l l b e i n g o f m a n a n d l i v e s t o c k . S v o b o d o v a
e t a ! . ( 1 9 9 1 ) o p i n e d t h a t i c h t h y o - h a c m a t o l o g y w o u l d b e u s e f u l i n t h e a s s e s s m e n t o f s u i t a b i l i t y o f f e e d s a n d f e e d m i x t u r e s ,
e v a l u a t i o n o f f i s h c o n d i t i o n s , d e t e r m i n a t i o n o f t o x i c e f f e c t s o f s u b s t a n c e s , a s w e l l a s d i a g n o s i s o f d i s e a s e . T h i s s t u d y o n t h e
h a e m a t o l c g i c a l c o m p a r i s o n b e t w e e n c u l t u r e d S a r o t h e r o d o n m e l a n o t h e r o n a n d t h o s e f r o m t h e w i l d a t t h e L a g o s l a g o o n w a s
c a r r i e d o u t i n o r d e r t o d e t e r m i n e t h e c u l t u r e p o t e n t i a l o f S a r o t l i e r o d o n m e l a n o t h e r o n ( b l a c k j a w t i l a p i a ) i n f r e s h w a t e r s y s t e m
a n d t o i n v e s t i g a t e h a e m a t o l o g i e a l p r o f i l e o f t h e s p e c i e s . T h i s s t u d y a l s o i n t e n d t o d e t e r m i n e t h e h a e m a t o l o g i c a l c h a n g e s i n
h o r m o n a l s e x r e v e r s e d S . m e l a n o t h e r o n i n d i v i d u a l s .
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Statistical Analysis
The data and readings obtained frorn the physicochemical parameters, weight measurements and hematological analysis werc
subjected to various statistical measures which include mean, standard deviation and range. The mean values were compared
for significant differences using Duncan's multiple range tests using Statistical Package for Social Sciences (SPSS). This
served as a means of inferential statistics.
the blood of the fishes congealing in their blood vessels.
• Collection of blood samples. Blood samples were obtained from the gills of the cultured tilapia, both the control
and experimental fishes (sex reversed fishes), and the wild tilapia caught in the Lagos lagoon, with the aid of a
syringe and hypodermic needle. The needle which was attached to the syringe was inserted into the gills and
Vl
blood flowed into the syringe. The blood in the syringe was immediately decanted into a vial containing an anti
- coagulant, specifically EDTA (ethylene - diamine - tetracetic acid). This was done to prevent the blood from "I1.....
coagulating before reaching the laboratory. The use of plastic syringe was necessary, because contact with glass VJ::r:results in reduced coagulation time. After all the required blood samples had been taken, the samples were sent to tIl
the diagnostic laboratory of the Nigerian Institute of Medical Research, Yaba, Lagos, for analysis. ~
tIl
• Haematological analysis. The haematological tests carried out in this study include: Packed cell volume (PCV), VJ
Haemoglobin concentration (Hb), Urea and creatinine, Plasma enzyme activities (alkaline phosphate, alanine ;eotransaminase, and aspartate transaminase), Plasma protein (total protein albumen and triglyceride), Mean corpus- t-'
cular value (MCV), Mean corpuscular haemoglobin (MCHC), Red blood cell (RBC), White blood cell (WBC). g
><:
Parameters analysis
• Weight measurement. The mean standard weight of the fish in each tank was determined at the beginning of
the experiment and at every I week. The weight of all the fish in each tank was measured using scale (OHAUS
MODEL Cs 5000, CAPACITY 5000x2g) and mean value was calculated.
• Physico-chemical parameters measurement. DO was measured using (Hanna Model HI 1946, Microprocessor
dissolved-oxygen meter), pH was measured using (Luttron pH 241, pH meter); Temperature was measured using
a mercury in glass thermometer.
• Growth and nutrient utilization parameters. The following indices were used to determine the biological evalu-
ation of growth performance and nutrient utilization of the experimental fish.
• Mean weight gain. The weight gain per week was calculated using the formula below.
• Final weight (g) - initial weight (g)
• Percentage mean weight gain. This was calculated using the formula below.
Mean weight gain (g) x 100
Initial mean weight (g)
• Percentages mean weight gain per week
Mean weight gain per week (g) x 100
Initial mean weight (g)
• Specific growth rate (SGR). This is the percentage rate of change in the logarithmic body weight. The SGR was
calculated using the formula below.
LogeW/ - LogeW,
SGR= x 100
Time (in days)
Where Wr= Final body weight and W;= initial body weight
• Feed conversion ratio (FCR). This is the amount of unit weight of food that the fish were able to convert into
unit muscle. Feed intake (g)
FCR=--------~~-
Total weight gain (g)
• Daily rate of feeding (DRF). This is determined by subtracting the remaining feed after feeding from the initial
weight of the feed.
• Weekly Rate of Feeding. This is calculated by multiplying DRF by seven.
GEFC = Gross efficiency of food conversion (GEFC)
Daily rate of feeding
• Protein Efficiency Ratio (PER). This was calculated from the relationship between the increment in the weight
of (i.e. weight gain of fish) and protein consumed.
GEFC = Gross efficiency of food conversion (GEFC)
Daily rate of feeding
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T O ~ C o n t r o l t a n k s , T l ~ T r e a t m e n t t a n k s , a ~ M e a n v a l u e s w i t h t h e s a m e s u p e r s c r i p t a r e n o t s i g n i f i c a n t l y d i f f e r e n t ( p
> 0 . 0 5 ) , b ~ M e a n v a l u e s w i t h t h e s a m e s u p e r s c r i p t a r e n o t s i g n i f i c a n t l y d i f f e r e n t ( p > 0 . 0 5 ) , M e a n v a l u e s w i t h d i f f e r e n t
s u p e r s c r i p t s h o w s i g n i f i c a n t d i f f e r e n c e o f p < 0 . 0 0 5 .
P a r a m e t e r
T 0 1 T 0 2
T 0 3
T l 1 T 1 2 T 1 3
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1 1 . 0 0 b
1 0 . 6 5 b 1 0 . 9 5 b
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9 3 3 . 9 0 a 6 1 1 . 4 3 a 4 1 7 . 4 2 a 1 9 6 4 . 3 5 b 1 1 8 3 . 3 3 b 1 7 6 6 . 1 3 b
% M W G f W K 7 7 . 8 3 a 5 0 . 9 5 a 3 4 . 8 5 a 1 6 3 . 7 0 b
9 8 . 6 1 b
1 4 7 . 1 8 b
S G R 8 . 5 6 a
1 2 . 1 7 a
1 0 . 1 9 a 1 8 . 7 8 b 1 5 . 8 3 b 1 8 . 1 5 b
F e R
2 8 . 2 4 a
3 0 . 4 1 a
2 9 . 6 7 a
1 4 . 8 5 b 1 5 . 3 5 b 1 4 . 9 3 b
O R F 1 0 . 8 9 5 a 1 0 . 8 9 5 a 1 0 . 8 9 5 a 1 0 . 8 9 5 b 1 0 . 8 9 5 b 1 0 . 8 9 5 b
W R F
7 6 . 8 9 5 a 7 6 . 8 9 5 a 7 6 . 8 9 5 a 7 6 . 8 9 5 b 7 6 . 8 9 5 b 7 6 . 8 9 5 b
G E F C 0 . 0 3 5 4 a 0 . 0 3 2 8 a 0 . 0 3 3 7 a
0 . 0 6 7 2 b
O . 0 6 W 0 . 0 6 6 9 b
P E R
0 . 1 0 3 3 a 0 . 0 9 6 0 a 0 . 0 9 8 3 a
0 . 1 9 6 4 b
0 . 1 9 0 1 b 0 . 1 9 W
T a b l e 4 : G r o w t h a n d n u t r i e n t p a r a m e t e r s o f t h e f i s h i n c o n t r o l a n d t r e a t m e n t t a n k s .
a ~ M e a n v a l u e s w i t h t h e s a m e s u p e r s c r i p t a r e n o t s i g n i f i c a n t l y d i f f e r e n t ( p > 0 . 0 5 ) .
b ~ M e a n v a l u e s w i t h t h e s a m e s u p e r s c r i p t a r e n o t s i g n i f i c a n t l y d i f f e r e n t ( p > 0 . 0 5 ) .
M e a n v a l u e s w i t h d i f f e r e n t s u p e r s c r i p t s h o w s i g n i f i c a n t d i f f e r e n c e o f p < 0 . 0 0 5 .
T a n k s I n i t i a l m e a n F i n a l m e a n M e a n w e i g h t
% m e a n w e i g h t % m e a n w e i g h t g a i n p e r
w e i g h t ( g ) w e i g h t ( g ) g a i n e d ( g ) g a i n e d ( g )
w e e k ( g )
C o n t r o l ( 1 )
0 . 6 2 a
6 . 4 1 - 5 . 7 9 a 9 3 3 . 9 0 a 7 7 . 8 3 a
C o n t r o l ( 2 ) 0 . 8 8 a 6 . 2 6 a 5 . 3 8 a 6 1 1 . 4 3 a 5 0 . 9 5 a
C o n t r o l ( 3 )
1 . 3 2 a
6 . 8 3 a
5 . 5 1 a 4 1 7 . 4 2 a
3 4 . 8 5 a
T r e a t m e n t ( 1 ) 0 . 5 6 b 1 1 . 5 6 b
1 1 . 0 0 b
1 9 6 4 . 3 5 b 1 6 3 . 7 0 b
T r e a t m e n t ( 2 )
0 . 9 0 b 1 1 . 5 5 b
1 0 . 6 5 b 1 1 8 3 . 3 3 b
9 8 . W
T r e a t m e n t ( 3 )
0 . 6 2 b 1 1 . 5 7 b
1 0 . W 1 7 6 6 . 1 3 b 1 4 7 . 1 8 b
T a b l e 3 : M e a n w e i g h t , p e r c e n t a g e m e a n w e i g h t g a i n p e r w e e k a n d p e r c e n t a g e m e a n w e i g h t g a i n e d i n t h e v a r i o u s t a n k s .
T l ~ T a n k s t r e a t e d w i t h m e t h y l t e s t o s t e r o n e ( T r e a t m e n t t a n k s )
a ~ M e a n v a l u e s w i t h t h e s a m e s u p e r s c r i p t a r e n o t s i g n i f i c a n t l y d i f f e r e n t ( p > 0 . 0 5 )
P a r a m e t e r s T i l T I 2
T 1 3
R a n g e M e a n R a n g e M e a n R a n g e M e a n
T ( ° C )
2 7 - 2 9 2 7 . 8 3 3 ± 0 . 7 1 7 a 2 7 - 2 9 2 7 . 8 3 3 ± 0 . 7 1 7 -
2 7 - 2 9 2 7 . 8 3 3 ± 0 . 7 1 7 a
D O ( m g l L ) 6 . 7 - 1 0 . 0 8 . 5 1 6 ± 1 . 0 7 5 a 6 . 8 · 1 0 . 2 8 . 5 4 1 ± 1 . 0 2 7 a 6 . 5 - 9 . 8
8 . 4 7 5 ± 1 . 1 4 5 a
l l J - l
6 . 4 - 7 . 0
6 . 2 3 8 ± 0 . 1 9 7 a
6 . 3 - 7 . 1 6 . 7 9 1 ± 0 . 2 3 1 a 6 . 3 - 7 . 1 6 . 7 1 6 + 0 . 2 2 4 a
T a b l e 2 : W a t e r q u a l i t y p a r a m e t e r s o f S a r o t h e r o d o n m e l a n o t h e r o n f r e s h w a t e r c u l t u r e s y s t e m f o r t h e t r e a t m e n t t a n k s .
T O ~ C o n t r o l t a n k s , a ~ M e a n v a l u e s w i t h t h e s a m e s u p e r s c r i p t a r e n o t s i g n i f i c a n t l y d i f f e r e n t ( p > 0 . 0 5 ) .
P a r a m e t e r s T O l T 0 2
.
T 0 3
R a n g e M e a n R a n g e
M e a n R a n g e
M e a n
T ( ° C )
2 7 - 2 9 2 7 . 8 3 3 ± 0 . 7 1 7 a
2 7 - 2 9 2 7 . 8 3 3 ± 0 . 7 1 7 a 2 7 - 2 9 2 7 . 8 3 3 ± 0 . 7 1 7 a
D O ( m g l L ) 6 . 2 - 1 0 . 1 8 . 4 1 6 ± 1 . 1 1 3 a 6 . 2 - 1 0 . 1 8 . 4 1 6 ± 1 . 1 1 3 a 6 . 2 - 1 0 . 1 8 . 4 1 6 ± 1 . 1 1 3 -
p H
6 . 3 - 7 . 5 6 . 8 3 3 ± 0 . 3 2 2 a 6 . 3 - 7 . 5
6 . 8 3 3 ± 0 . 3 2 2 - 6 . 3 - 7 . 5 6 . 8 3 3 ± 0 . 3 2 2 a
R e s u l t s
T a b l e I s h o w s t h e w a t e r q u a l i t y p a r a m e t e r s o f t h e f r e s h w a t e r c u l t u r e s y s t e m i n w h i c h t h e S . m e l a n o t h e r o n i n d i v i d u a l s w h i c h
s e r v e d a s t h e c o n t r o l w e r e r e a r e d f o r 9 0 d a y s , w h i l e T a b l e 2 s h o w s t h e w a t e r q u a l i t y o b t a i n e d i n t h e f r e s h w a t e r c u l t u r e s y s t e m ,
i n w h i c h t h e f i s h e s w e r e t r e a t e d w i t h m e t h y l t e s t o s t e r o n e h o r m o n e . T h e r e a d i n g s o b t a i n e d s p a n t h e 9 0 d a y s t u d y p e r i o d . T h e
V I
v a l u e s s h o w n i n t h e s e t a b l e s i n d i c a t e t h a t t h e c u l t u r e e n v i r o n m e n t i s s u i t a b l e f o r t h e o p t i m a l g r o w t h a n d w e l l b e i n g o f t h e f i s h
' r . I s p e c i m e n .
~ T a b l e 3 s h o w s t h e i n i t i a l , f i n a 1 a n d m e a n w e i g h t s o f t h e S . m e l a n o t h e r o n i n d i v i d u a l s u s e d i n t h i s s t u d y , a n d T a b l e 4
~ s h o w s t h e n u t r i e n t p a r a m e t e r s a n d g r o w t h r a t e s o f t h e S . m e l a n o t h e r o n s p e c i m e n . T h e s e r e s u l t s c a n b e u s e d a s i n d i c a t o r s o f
~ t h e w e l l b e i n g o f t h e f i s h e s , a n d t h u s t h e c o n d i t i o n o f t h e e n v i r o n m e n t i n w h i c h t h e y w e r e r e a r e d . T a b l e 5 s h o w s t h e r e s u l t s o f
t n
C I l t h e h a e m a t o l o g i c a l a n a l y s i s c a r r i e d o u t o n s a m p l e s o f t h e b l o o d c o l l e c t e d f r o m t h e e x p e r i m e n t a l f i s h e s , t h e c o n t r o l f i s h e s a n d
~ t h e w i l d f i s h e s c a u g h t i n t h e L a g o s l a g o o n .
o
t - ' T a b l e 1 : W a t e r q u a l i t y p a r a m e t e r s o f S a r o t h e r o d o n m e l a n o t h e r o n f r e s h w a t e r c u l t u r e s y s t e m f o r t h e c o n t r o l t a n k s .
o
Q
> < :
P R O C E E D I N G S O F 2 8 T H A N N U A L C O N F E R E N C E , N O V . 2 5 - 3 0 , 2 0 1 3
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Parameters Control Experiment Wild
PCV 5.1% 5.3% 2.5%
HGB 2.1 9 f dL 2.7g/dL 1.7gl DI
RBC 0.33x 1091 L 0.67x 1091 L 0.14x109/L
WBC 1.0x 1061 L 1.0x 106f L 2.0 x 106/L
MCV 14.7fL 17.2fL 10.2fL
McHc 1.089 /L 1.22giL 0.279 /L
Totalprotein 2.819 / dL 3.999 I dL 2.75g/DI
Urea&Creatinine 0.29 I dL 0.29 I dL 0.879 / dL
AlkalinePhosphatase 174nmI mgprotein1min 183nmI mgproteinI min 390nml mgproteinI min
Aspartatetransaminase 93nmf mgproteinf min 98nmf mgproteinI min 217nmf mgprotein/ min
Alaninetransaminase 106nml moproteinI min 105nml meprotein1min 243nml meproteinI min
'T1.....
en::r:
ttl
~.....
ttl
en
b:l.....
Discussion goSarotherodonmelanotheron (blackjaw tilapia) was successfully cultured in fresh water system. The physico-chemical param- Q
eters of fresh water did not alter the reproductive ability of the brood stocks and the fry were successfully cultured in fresh ><
water system. There was obvious difference in the growth of fry fed with hormone treated feed and fry fed with ordinary feed.
In this study, it was observed from the haematological analysis that, the blood parameters of the cultured Sarotherodon mela-
notheron and the wild specimens differed greatly in the following respects: The PCV, RBC, MCV, and MCHC values were
higher in the cultured Sarotherodon melanotheron species, than in the wild ones caught in the lagoon. WBC values however,
were higher in the wild S. melanotheron species, with values higher than l.Ox 106/ L. PCV values for the S. melanotheron
individuals caught in the Lagos lagoon was 2.5%, and the RBC value was less than the average values of 0.25x 109/ L. The
wild S. melanotheron individu;ls also had low values of MCV and MCHC values. It is apparent from this observation, that
stress levels in the Lagos lagoon must be responsible for the lower blood parameter values, and the higher WBC values can
be attributed to external infections which are numerous in wild culture conditions. This is in accordance with Akinrotimi et
al. (2009), who worked on the haematological responses of Tilapiaguineensis to acute stress. However, even amongst the
cultured S. melanotheron individuals, there was a slight disparity in the blood parameter values, with the experimental fishes
(sex reversed) having higher values of PCV, RBC, MCV, and MCHC than the control fishes. PCV of the experimental fishes
was 5.3%, while the control specimen had PCV values of 5.1%. The RBC values in the sex reversed fishes was far above
the average values Of 0.25x I09/ L, while the control specimen had slightly lower RBC values of 0.33x 109/ L, but was still
slightly above average. MCV and MCHC values in the sex reversed fishes were all indicative of a healthy environment and
diet, as they greatly superceded the average values of haematological parameters recorded by Svoboda et al. (1991) during
his work on the Unified methods ofhaematological examination of fishes. The WBC, MCV and MCHC of the control fishes
however, were found to be around the average values. The reason for the higher values ofhaematological parameters except
WBC values in the sex reversed S. melanotheron, can be attributed to the higher protein utilization of the sex reversed fishes,
which agrees with Guerrero, (2008), who worked on Tilapia sex reversal. The fact that the difference in all these parameters
between the experimental and control fishes was small and hardly noticeable, shows that sex reversal of S. melanotheron has
no negative impact on its life [unctions, as Guerrero (2008) also stated in his work.
The urea and creatinine levels were higher in the wild specimen of S. melanotheron; with values of 0.87 gI L, com-
pared to the 0.2g/ L of the control and experimental fishes. This can be attributed to the fact that the environment in which
they were caught was brackish, with salt contents of about 22 parts per thousand. Fishes inhabiting marine environments tend
to concentrate urea in their blood for efficient osmoregulation (Trewavas, 1983).
However, urea is toxic to all living creatures, and high levels of this substance in the blood of S. melanotheron can
cause harmful effects to the organisms that feed on them, including man (Basaglia, 2000).
Enzyme reactivity was higher in the S. melanotheron species caught in the Lagos lagoon, with high values of Alkaline
Phosphatase, Aspartate transaminase, and Alanine transaminase, and this indicates stressful conditions in the Lagos lagoon,
brought about by pollution. These results are in accordance with Alkahem, et ai, (1998), who stated in their work on Toxic-
ity bioassays and changes in haematological parameters of Oreochromis niloticus induced by trichloroform, that increased
environmental stress on fishes increases the reactivity of liver enzymes.
The values for enzyme reactivity in the experimental fishes was slightly higher than that of the control, for Alkaline
Phosphatase, Aspartate transaminase, and Alanine transaminase respectively, and this also agrees with the work of Guerrero,
(2008), who stated in his work on Tilapia sex reversal, that the higher levels of liver enzyme reactivity in the sex reversed
fishes, is due to the higher protein conversion ratio of sex reversed tilapia fishes. The values of Alkaline Phosphatase, Aspar-
tate transaminase, and Alanine transaminase for the control fishes were found to be within the normal ranges outlined in the
work of Gabriel et al. (2007a,2007b), who studied the blood of S. melanotheron fishes in freshwater culture systems.
The feeding trial revealed that S. melanotheron responded to commercial feeds with crude protein of 56 percent, S.
melanotheronwas able to utilize commercial feed for growth which was also successfully used to rear S. melanotheron by
Tave, (1990). The rate of feeding was the same in each tank and a daily feed of 5 percent body weight was given three times
to each tank dai ly. The highest mean weight was obtained in treatment tanks as compared to the control tanks were the lowest
mean weight gain was recorded, Specific growth rate (SGR) was better in feed treated with hormone having the best SGR in
treatment tank and control tank having the lowest SGR, FCR value is lowest and best in treatment tanks. While control tanks
Table5:Resultsof the haematological analysis
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